
C003 COBETCHMX 

COUHA/THCTMHECHHX 

PECny6/lMH 



rOCXaAPCTBEHHWPl KOMMTET 
HO M306PETEHWHM M OTHPbTTUHM 
nPM TOHT CCCP 



(19) 



SU„, 1479 630 A 1 



t51) 4 J 21 B 44/00 



OriMGAHME M30BPETEHMH 

K ABTOPCKOMy CBHflETEHbCTBy 




(21) 4215446/23-03 

(22) 15.12.86 

(46) 15,05.89. Ewn. ti> 18 

(71) HHCTHTyT ropHoro Aejia 

HM . A . A . CKOMHHCKOro 

(72) B.A.Kopobkhh, C.JI.3aropcKHft, 
B.Jl.JIyTOB, A.fl P IIa*ieB h T . B . Bejurqico 

(53) 622.24(088.8) 

(56) naTeHT QDA 4195699, 

kji. B 21 B 44/00, ony6jwK. 1980 

3aropcKHft C.J1, h ap. 0itthmh3 aijHH 
pexHMa 6ypeHHH ckbsjkhh KGMiuieKcoM 
2KB-BP. — B c6. ABTOMaTH3HpOBaHHbie 
CHCTeMbi ynpaBJieHHH h MaHnnyjiHTopw 
(poSotw) Ha npeAnpHHTHHx ropHo-«o- 
BbiBawmefi npoMbnnneHHocTH. Te3HCw 
AOKji. UHHHT3M npH6opoCTpoeHHH, M. : 
1984, Bbnj. 5, ceKUHH 4, c. 55, 

(54) .CTOCOB yjIPABJlEHRH IIPOIJECCOM 
flByXCTAflHHHOrO BYPEHHfl 

(57) H3o6peTeHHe othochtch k ropHofk 

npOMbUJIJieHHOCTH H nO3B0jlHeT nOBWCHTB 

npoH3BOAHTejiBHocTi> GypeHHH 3a c^eT 
Bhi6opa briTHMajifeHbix napaMeipoB, fljin 
3Toro H3MepHK>T TeKymee h 3aAaioT rpa- 
HHMHwe sHaMGHHH KpyTHmero MOMeHTa H 
HOMHHaxiBHoe 3HaqeHHe modjhocth npn- 
boas. B npouecce 6ypeHHH MacTOTy Bpa- 
meHHH peryjiHpyioT ao aocthxchhh npH- 
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H3o6peTeHHe othochtch k ropHofl 
npoMbrameHHocTH, k ynpaBJieHHw npouec- 
caMH 6ypeHHH h pa36ypHBaHHH ckb3khh , 
KorAa npeABapHTejibHo npoBOAH-rcn ne- 
peAOBan CKBaaHHa, Koropaa 3aTeM pac- 
mHprteTCH ao Heo6xoflHMoro AHaMeTpa. 

UejlbK) H3 06 pe TGHH H HBJIfteTCH nOBbT 

meHHe npoH3BOAHTenbHocTH 3a ctieT Bbi6o- 
pa on THMa/ib hwx napaMeTpos. 



BOAOM BpamaTejIH HOMHHajIbHOft MOmHOC- 

th. Ha KaacAOM HHTepBane GypeHHH bw- 
mhcjihiot yAejibHwe SHeproaaTpaTM Ha 
pa3pymeHHe h no hhm KJiaccH4)HUHpyK)T 
ropHbie nopoAM no moxuhocth. IlpH pa3- 
6ypHBaHHH ManoMomHoro cjioh peryjm- 
pyiOT oceByio Harpy3Ky ao AOCTHsceHiw 
KOHTpojiHpy SMbJMH napaMeTpaMH rpaHH^i- 
Hbix 3HatieHHH, a MacTOTy BpameHHH - 
AO AOCTH«eHHR npHBOAOM BpawaTenn no- 

JlOXCHTejIbHOft MOmHOCTH HJTH TpaHHMHOro 

3 HaMeHHH MacTOTW BpameHHH. TTph paa- 
6ypHBaHHH Momnoro cjioh oceByro Harpya- 
Ky h MadOTy BpameHHH onpeAejiHMT H3 
ycjioBHH. MHHHMyna yAejibHbix 3Hepro- 
3aTpaT Ha pa3pymeHHe nopoAbi. IlepHo- 
AHMecKH b nponecce pa36ypHsaHHH Mom- 
Horo cjioh onpeAejiHioT OTHocHTejibHoe 
H3MeHeHH6 yAejibHbix 3Hepro3aTpaT 
Ha pa3pyujeHHe nopofiw w cpaBHHBaioT c 
3aAaHHbiM &.W 3 . npH &W t >/iW 3 yMeHbmaioT 
nacTory BpameHHH. Cnoco6 o6ecneMH- 
BaeT c6op HHtfcopMauHH o. cBoficrBax 6y- 
pHjibHbix nopoA b npoAecce, 6ypeHHH, 
KjiaccHdwKanHK) nopoA b 33bhchmocth ot 
yAejibHbix 3Hepro3arpaT Ha pagpymeHHe, 
hto no3BonaeT onTHMH3HpoBaTb npouecc 

pa36ypHBaHHH. CKBaTKHHbl no pa3JIHMHWM 
KpHT epHHM . 1 3.n. JJbl , ! HJ1 . 



Ha Mepreace H3o6pa?KeHa 6jioK-cxeMa 
y cTpoHCTBa a^h peajiH3auHH npeAJiarae- 
Moro cnoco6a. 

CynHocTb cnoco6a ynpaBJieHHH npo- 
ueccoM AByxcTaAHHHoro 6ypeHHH saKjnoMa- 
eTCH b cjieAywmeM. 

KpHTepHft OBTHMajlbHOCTH M MaKCHMaJlb- 

Hofi ckopocth" BbipaxcaeTcn (fcopMynon 



4s* 
CO 



CO 
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rfle V - CKopocn> 6ypeHH«; 

h h n - cooTBeTCTBeHHo yrny6xieHHe 

AOJiOTa sa oflnH o6opOT h Mac- 
TOTa BpameHHn paapyraaroniero 
opraHa; 

h of)r ^n onT - onTHMajiBHbie 3HaMeHH« sthx 
napaMerpoB . 
BejiHMHHa yrny6KH AOJIOTa 3a oahh 
o6opor onpeflejineTCfl BejiHMWHoft oce- 

BOft Harpy3KH Q, $H3HKO-MexaHHMeCKHMH 
CBOftCTBaMH. 6ypHMblX nopOA H KOHCTpyK- 

uhch SypoBoro HHCTpyMeHTa . 

npeA^nbHoe 3HaueHHe yrjry6jieHHH flo- 
nora sa oahh o6opoT h n p onpeAenHeT- 15 
ch ero THnoM h KOHCTpy kuhgh . Texymee 
3HaM ghh6 yrjrydxM flonoTa 3a oahh 060- 
por bmmhcjihiot no OTHomeHHH) 3aflaH- 
Horo HiiTepBajia 6ypeHMH - (JmKCHpoBaH- 
noro nocTynaTenBHoro nepeMemeHHH 6y- 20 
poBoro CTasa k cooTBeTCTBywmeMy 
3TOMy nepeMememno MHCJiy oSopotob pas- 
pyiuaioinero opraHa n< 

*h - ^ 
r n • 
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C - vhcho cTyneHeti perynHpoBaHWH , 
npHMGM C^C, - MHCJia niTaHr npw 6y- 
peHHH CKBajKHHw Ha MaxcHMajibHyw rjiy- 
5 6HHy. 

Heo6xOflHMoe 3HaneHHe AaBJieHHH b 
rHApocHCTeMe MexaHHSMa noAa^H bwmh- 
CJ1HK)T no H3BecTHbiM 3HaqeHHHM neo6xo- 
Ahmoh oceBOH Harpy3KH, MHCjra uiTaHr 
10 K^seca niTaHr G^ h 6ypa Gj no ibopMy- 



(2) 
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floiTH»eHHG h onT o6ecneMHBaeTCH Bbi- 
6opoM BeJiHMHHW oceBofl Harpy skh Q, 
npH KOTopoH HacTynaeT OflHo H3 orpa- 

HHMeHHH 30 

(3) 

rAe M r ,M MoM - Texymee h HOMHHajibHoe 3Ha- 

MeHHH KpyTHmero MOMeHTa 35 
Ha pa3pymaioineM opraHe; 
Q HoM - HOMHHaxrBHoe 3HaneHHe oce- 
boh Harpy3KH» 
b r> h n p- Texymee h npeAejibHoe 3Ha- 

MeHHH napaMeTpa Bn6pau,HH. 40 
Tax KaK BbipaSoTKH npoBO^n tch b A»a * 
3Tana: 6ypeHHe nepeAOBoA cKBaatHHbi h 
ee pa36ypHBaHHe pa 3 jiHHHbiMH pa3pyraa— 
jo^hmh opraHaMH, to rpaHHuw orpaHHMe- 

HHH (3) p,Jin 3THX AByX pe?KHMOB pasjurq-^ 
Hbl. 

3HaueHHH xpyTHmero mom6Ht3 una . 
rHAPonpHBOAa h sjiexTporipHBOAa bmmhc- 
jihiotch cooTBfiTCTBeHHo no 4>opMyjie 



(A) 50 



rAe P| k I - nepenaA AaBJieHHH Ha bxo- 
Ae h BbixoA^ rHApoABHra- 
TejiH h tok Harpy3KH 
3jiexTpoABHraTen« coot- 

BeTCTBeHHO. 

OceBan Harpy3xa h3M6Hhctch CTy- 

1 

neHMaTO Ha Be/iHMHHy A Q= - Q ttrtM > r Ae 
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2 S 



(5) 



rAe S - miopiaAb nopniHeft thapoahjimha- 
poB MexaiiH3Ma noAaMH; 
g - ycKopeHHe cbo6oahoto naAeHHH. 
(B 3Toft tfropMyjie 3Hax cooTBeTCTByeT 
6ypeHHJ0, — - pa36ypHBaHHio) . 

IlpH KawAOM 3HatieHHH oceBoft Harpy3- 
kh 6ypHT CKBaKHHy Ha 3aAaHHyw $hk- 
CHpoBaHHyjo rjry6HHy^H # Ilo oxoHMaHHH 
GypeHHH xaKAoro Taxoro OTpe3xa H3Me- 

Phk>t cpeAHHe 3Ha^eHHfl KOHTpOJIHpyeMblX 
BejiHMHH - MHCJia o6opotob pa3pymaro- 
mero opraHa, Harpy3KH npHBOAa Bpama- 
TeJiH h napaMeTp BHSpauHH 6ypa. 3aTeM 

Bb!MHCJ7*K)T 3H3MeHHH ymy6KH AOJIOTa 

Ha oahh oSopoT h xpyTHmero MOMeHTa 
no (bopMyjiaM (2), (4) h cpaBHHBaioT c 
yCJIOBHHMH orpaHHMeHHH (3) # npH HacTy- 

OneHHH XOTfl f5bl OAHOrO H3 yCJlOBHfi 

(3) pocT oceBofi Harpy3KH npexpacuiawT. 
IlpH 3tom AOCTHrHyroe 3H3MeHHe ocesoH 
Harpy3KH hbjih eTCH onTHMajibHWM no npH- 
HHTOMy KpHTepHio, Tax KaK o6ecneMH- 
BaeT MaxcHMajibHoe (on?HMajibHoe) 3Ha- 
MeHHe yrjiy6xH AOJIOTa Ha oahh oSopoT 

AHH AaHHblX yCJIOBHH. 

flOCTHJKeHHe OnTHMajlbHOH BejlHMHHbl 

uacTOTH BpameHHH pa3pyuiaioiAero opraHa 
n onr o^ecneMHBaeTCH yBejiHneHHeM ee 
AO BejiH^HHbt, npH KOTopofi pa3BHBaeMan 

npHBOAOM MOlAHOCTb paBHa HOMHHajlBHOH 
^H0M U onT PaCCMHTblBaiOT B 3aBHCHMOCTH 

ot Texyiuero SHa^eHHH Kpyrnmero MO- 
MeHTa M T npH onTHMajibHOM 3 HaMeHHH 
oceBofi Harpy3KH no 4)opMyjie 



(6) 



(n„p- npeAejibHoe 3HaneHHe Mac to Tbi 
BpatqeHHfl 6ypa) h BejiHMHHa pa3BHBae- 
MOft npHBOAOM BpainaTena moiahocth Mo^ce t 
6biTb He paBHa homhh ajibHOH « 

TaKHM o6pa30M, peryjiHpyeMbie napa- 
MeTpbi AOCTHraiOT onTHMajibHbix 3HaneHHH 

B COOTB6TCTBHH C KpHTepHCM OnTHMaJIb- 
HOCTH (I). 



HO OKOHM3HIIH 6y P €H H H KajRAOrO OT- 

pe3Ka CKBaxcHHbi rny6nHOH AH npoBepn- 

K>T BbmOJlHeHHe flOCTHTHyTOrO (oflHoro 
HJ1H HeCKOJlbKHx) yCJIOBHH (3) H (6) C 
3aAaHHOH TOMHOCTbH) ^ CTa6HJlH33UHH 

KOHTpojiHpyeMO ro napaMeTpa 



1479630 



la -■/«*.. 



(7) 

rfle x T h x n p- TeKymee h npeAenbHoe 

(HOMHHajibHoe) 3HaMeHHfl 
KOHTpojiHpysMoro napaMer- 
pa no ycjioBHHM (3) h 
(6). 

Echh yciioBHe (7) BbjnojiHHeTcn , to 
GypeHHe noc/reAywmero OTpesica AH npo- 
H3BOflHT c npejKHHMH napaMeTpaMH. IT P h 
HapymeHHH ycjiOBH* (7) napaMeTpw: pe- 
?KHMa KOppeKTHpyroT: n P H npeBbnueHHH 
TeKymHM 3HatieHHeM napaMeTpa ero ho- 
MHHajibHoro (npeflejibHoro) 3HaqeHHH 
oceByw Harpy3Ky yMeHbmaioT Ha oflHy 
CTyneHb AQ, b itpothbhom cjiyyae oceByio 
Harpyaxy yB ejiH^HBaioT » AHajiorHMHo no 
BejiH^HHe TeKymero 3HaMeHHH xpyTHmero 
MOMeHTa KoppeKTHpywT uacTory Bpame- 

HHK 6ypa B COOTBeTCTBHH C 4)OpMyjTOH 

(6) . 
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1 0 - K MaJriOMOmHblM. HO OKOHM3HHH npb" 

necca K/iaccHAMKatiHH cjroeB sanoMHHatoT 
nocjieflOBaTejibHoe hx pacnojiomeHne h 
xapaKTepHCTHKH: ajih moiuhmx c/ioeB - 
hx npoTfi^eHHocTH, BsaiiMHoe pacno- 
noxeHHe h cpeaHwio Bennmrny yflejib- 
hwx 3Hepro3a T paT; ajih ManoMomHwx- 
hx npoTHmeHHocTb h pa cnonoaceHHe b 06- 
men nocjieflosaTejibHocTH cJioeB cKBaKH- 

Hbi. 



TaKHM o6pa30M, no OKOHtjamiH npo- 
necca 6ypeHHH CKBasnHbi hmg 9tch HH<|)op- 
15 MauHH o nopoAax, nepecexaeMbix CKBaxH- 
hoh, KOTopan Hcnojib3yeTCH npH pa36y- 

PHB3HHH, 

riepeA pasCypHBaHHeM owepeflHoro 
cjioh CKBajKHHbi aHajiH3HpyeT ero Mom- 
20 HocTb. Ecjih cjioh MajioMOD^Hou , to npo- 
uecc ero pa36y P HBaHHH onTHMH3KpyK)T 

C HCnOJIb30BaHHeM KpHTepHfl (I) M MaK- 

CHMajibHOH ckopo.cth" aHajiorH^Ho npo- 
ueccy 6ypeHHH. B OTjiHMne ot npoyec- 
25 ca SypeHHH yAanbHwe 3Hepro3aTpaTbi Ha 
paspymeHHe ropHbix nopoA He onpeAejin- 
WTCfl. Ecjih cjioh MomHbifi, to nponecc 
ero pa36ypHBaHHH on thmh3 HpyioT c hc- 
nojibsoBaHHeM KpHtepHB "mhhhmym yAenb- 



no oKOHHaHHH 6ypeHH* Ha fljiHHy tDTaH-30 Hbix 3Hepro3aT P aT n . ZXnn 3Toro BbmOJIHH- 



ra 3anoMHHawT onTHManbHbie napaMeTpw 
peacnMa, 3aTeM nocjie HapauiHBaHHH 
niTaHTH AOCTHraiOT hx ycKopeHHo, 

B npouecce 6ypeHH« KawAoro OTpe3- 

Ka CKBa)KHHb! rjiy6HHOH AH BblHHCJlHWT 

h 3anoMHHai0T yAenbHbie 3Hepro3arpaTbi 
Ha paspyineHHe 6ypnMbrx nopoA H w . YAejib- 
Hwe 3Hepro3aTpaTbi npn 6ypeHHH onpeAe- 
jihiotch no (bopMyjie 



rAe R 



it m Mr 



(8) 



cpeAHessBenieHHbiH paAHyc pa3- 
pymammero bpraHa; 



tor nocjiGflOBaTejibHo t P h npoueAypw. 

Pa36ypHBaHKe CKBaxcHHw npOH3BOAHT— 

CH nOCJieAOBaTeJlbHblMH OTpe3K3MH ahh- 

hoA AH c 3HaneHHeM oceBwx Harpysox 

35 yBejlHHHBaiOD^HMHCH G Ka*AbiM OT P e3- 

kom &H Ha BejiHMHHy A Q. JXnn Ka^oro 
3HaweHH* Q- b npouecce 6ypeH H H on- 
peAejineTCH b ejiHMHHa yrjiy6jieHHH aojio- 
Ta Ha oflHH o6o P ot h;. HapacTaHHe oce- 
40 boh Harpy3KH npoAOJmaeTCH ao HacTy- 
njieHHH oAHoro H3 orpaHHveHHH (3). 

B peayjibTaTe stoh onepanHH 4>opMH~ 
pyeTCH 3aBHCHwocTb Q;=F(h;) b bhac 
pHAa 3HatieHHH oceBwx narpy3ox Q f , 



t speMH GypeHHH CKBawHHH ajih- 45 Qj yi cooTBeTCTBywmero eMy pfl A a yr/iy6- 
hoh AH. 



hoh An. 

3afeM no okohm3Hhh npouecca 6ype- 
hhh CKBa^HHw Ha BCto AJiHHy no oTHome- 
hhk) yAenbHwx 3HeprosaTpaT H W; h H W|+t 



JieHHH AOJiOTa 3a oahh o6opoT h 
h». H3 BToporo p«Aa AopMnpyeTCH pha 
yrjiy6neHHA AojiOTa aa oahh o6opoT 
h > n ; c maroMAh. BejiHMHHa A h 



Ha cocenHHX ynacxKax ckb^hhw onpefle- 50 BbiSHpacrcn, hcxoah hs aanaHHofi tom- 



HHK)T OAHOpOAHbie CnOH H HX MOD(HOC TH • 

OAHopoAHocTb c/ioeB ycTaHaBHHBaiOT no 

BbinOJlHeHHK) yCJIOBHH 



hocth ft, CTa6HjiH3auHH napaneTpoB 6y- 
peHHH ♦ 



. (9) 

TAe # a - 3aflaHH3H BejlHMHHa, 

K MOFlHblM OTHOCHT OAHOpOAHbie CJTOH 

npoTHHeHHocTbio l 0 h 6o/iee, MeHee 
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Ah=2S,h np . 
BejTH^iHHa m i panna 



ra 



1 Ah 



(10) 



(ID 



r « e h »moiT yrny6jieHHe aonoTa 3a o«hh 



U79630 
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o6opOT FipH MaKCHMajTbHOM 
3H3MeHHH OCeBOH narpy3KH. 

CooTBeTCTBeHHo p«Ay yrnySjieHMH ao- 
jiOTa 3a OflHH o6opoT hj,*«, 9 h mt H3 hc- ^ 
xo^Horo pHAa 3HaqeHHH oceBbix Harpy- 
30K Q,,..*»Q; AopMHpyeTcn hobmh pha 
3HaMeHHH Q 1 i--»»Q nM > Kaw^oe 3HaMeHne 
KOTOporo cooTBeTCTByeT BejiHMHHe hj* 
H3 pn/xa h 4 ,...,h mi .. tO 

AHaJIOTHMHO 33bhchmocthm , ( 1 0) H 
(II) AopMHpyeTcn p«fl MacTOt BpameHHH 



B npoiiecce pn36ypnBaHHH o^hopoaho- 
ro cxioh nepHonntiecKH kohtpojihpviot H3- 
hoc pewymero HHCTpyMeKTa no H3MeHe- 
hmo yjiejibHhix 3Hepro3aTpaT. B03HHKH0- 
seHHe aBapuHHoro H3Hoca HHCTpyMeHTa 
odHapywHBaiOT npH BbinojiHeiiHH ycnoBHH 



m 4 = 2JL ; 6 n=2^n np 



(12) is 



TaKHM 06pa30M, no OKOHMaHHH 3TOH 

riponeAypw HMeeTCH pha 3HaueHi# oce- 
Bbix HarpysoK Q t > • • ♦ »Q roi h pha *iacTOT 
BpameHHH A°JiOTa n 1 ,«»»>n ma , 

Aajiee BunonHneTCH nepe6op napaMeT- 

pOB 6ypeHHH H3 npHHH TbIX 3H3M6HHH OCe- 

bwx Harpy30K Q 1 ,,..,Q mt H msctot Bpa- 



20 



meHHH n 4 ^:..»n m « ITohck onTHMajibHbix 



a- 25 



30 



40 



45 



/|--'M. 



(13) 



rAe 



H w.a H 



KoopAHMaT npouecca pasdypHBaHHH bh; 
nojiHHiOT ncpedopoM no nporpaMMe^ BapH- 
aHTOB coMeTaHHH peryjiHpyeMbix. napaMer 

pOB. C Ka^KAblM Bbl6paHHWM COMeTaHHeM 

napaMeTpoB pa36ypHBaK>T cKBawHHy Ha 
rviy6HHy 3aTeM bmmhcjihiot yAejibHbie 

3Hepro3aTpaTbi Ha pa3pymeHHe ropHoft 
nopoAbi Ha ksdkaom t3kom OTpe3xe. 

no oKOH^aHHH nepe6opa BapnaHTO b b 
Ka*iecTBe onTHMajibHbix npHHHMaxvrcH Te, 
KOTopwe o6ecneMHBawT MHHHMyM yAejibHbix 

3Hepr03aTpaT. TlpH HajIHMHH HeCKOJlbKHX 

nap napaMeTpoB c npHMepHo paBHMMH mh- 
hhm a ji bHWMH yAeJibHbiMH 3Hepro3aTpaTaMH 
(b npeAenax 3aA3HHOH tomhocth) b Ka- 
necTBe on th Majib Hbix npHHHMaioTCH napa- 
MeTpw, o6ecneMHBawi^He 6ojibtuyK> npoHS- 
BOAHTenbHoCTb, KOTopa« onpeAeJinexcH 

no 33BHCHMOCTH, aHaJlOTHMHOH (1) OnH" 

caHHH, T.e. v=h*n, 

TaKHM o6pa30M, onpeAejifttoxuHM KpH-. 
TepneM onTHManbHoCTH npH pas6ypHBaHHH 

MOlUHblX CJlOeB CKBaxHHbl HBJIHeTCH MHHH- 
MyM yAejibHbix 3HeproaaTpaT Ha paspy- 
meroie ropHoft nopoflw • MaxcHMajibHan cko- 
pocTb 6ypeHHH h bjihgtch BcnoMoraTejib- 

HbIM KpHTBpHGM . 



C npHHHTWMH napaMeTpaMH pa36ypHBa- 
iot ocxaBinywcH MacTb AaHHoro moiuhofo 
cjioh h see nocjieAyromne MOtuHbie : cjioh 
C 6J1H3KHMH 3HaueHRHMH yAejibHbix snep- 
ro3aTpaT na pa3pymeiwe nopoA> 3a$HK- 
CHposaHHbiMH npH GypeHHH nepeAOBoft 

CKBdXHHbi. 
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w.b " VASJibHwe sneproaarpa 
th na Kpanx y^acTxa cKBamH- 
Hbi AJiHHoft L; 

S 3 - nOCTOHHHaH BejIHHHHa • 
flpH B0 3HHKHOB6HHH yCJlOBHH (13) 

yMeHbi'iaioT MacTOTy b pa me h ha 6ypa. 3Ta 

OnepaUHH yMHTblBaeT 33BHCHMOCTb H3HO- 

ca peKymero HHCTpyMeHTa ot ckopocth 
pesaHHH h a6pa3HBHocTH nopoA. Jifin KajR 
Aoft ropHOH nopoAbi HweeTCH onpejbiejieH- 
Han npeAejiBHan CKopocTb pe3 3hhh , bm- 
me KOTOpofi HaMHHaeTCH «BJieHne u Tenno- 
Boro HSHoca", npH kotopom pe3Ko yBe- 
jiHMHBaiOTCH yAeJibHbie 3Hepro3aTparbi Ha 
pa3pymeHHe nopoA BCJieACTBHe hhtshchb— 
Horo H3Hoca padOMero HHCTpyMeHTa « 
MacTOTa cHHwaeTCH Ha OAHy CTyneHb 
Hn, 3aTeM cHOBa npoBep«eTCH ycjioBHe 

(13) B03HHKHOBeHHfl aBapHHHOTO H3HO- 

ca. npH 3tom onTHManbHbiH pe)KHM 6y- 
peHHH HapyraaeTCH. C sthm cHHweHHbiM 
3HaMeHneM MacTOTbi BpameHHH 6ypa bw- 
nojiHneTCH paa6ypHBaHHe cKBa«HHbi ao 
Tex nop, noxa He chhshtch yAenbHbie 
3Hepro3aTpaTbi Ha paspymeHne ropHOH 
nopoAbi. Ilocne stofo napaMeTpw 6ype— 

HHH H3MeHHH)T H npHHHMaWT paBHblMH * Oil"* 

THMajibHwM, onpeAejieHHbfM Ha npeAsapn- 
TejibHOM 3Tane. 

B npouecce pa36ypHBaHHH ManoMom- 
Hbix cJioeB yAenbHbie 3Hepro3aipaTbi Ha 
paapymeHne noponbi ne bhmhcjihiotch, 
Tax xaK npH paspyuieHHH peacyrnHM hhct- 
pyMeHTOM nopoA pa3Hofi KpenocTH 06- 
HapyTKeHHe ycnoBHB (13) (bo3 hhkhob6~ 
hhb' a6pa3HBHoro H3Hoca) 3aTpyAHH- 

TeJlbHO. 

KHTepsan 6ypeHHH fiH npHHHMae tch 

H3 yCJlOBHH HCKJIIOMeHHH BJ1HHHHH nepe" 
XOAHWX npOUeCCOB, BO3HHKai0mHX B chc- 

TeMe: 6ypoBOH HHCTpyMGMT - 3a6oft 

npH HSMeiteHHH pe*HMa 6ypeHHn, Ha tom- 

HOCTb BbiMHC jighhh yrjiy6KH AOJIOTa 3 a 

OflHH 06OPOT H npHHHT pa B HbIM & H= 

=(2> . . • ,3)h np. 

TOMHOCTb CTa6HJW3aUHH KOHTpOJlHpy- 

eMbix napaMeTPOB $ } (ibopMyna (7) npn- 

HHMaeTCH H3 yCJJOBHH 



14 



(14) 



norpemHocTH ast^hkob 
KOHTpojiHpyeMbix napa-. 
mgtpob h npouecca npe- 
06pa30BailHH HH^opnauHH 
COOTB GTC TBeHHO . 

BenHMHHa ft^ (AopMyjia (9)) npHHH- 
MaeTCH H3 ycjioBKH pa36ypHBaHHR Mora- 
Horo cjioh 6e3 KOppeKTHpoBOK napaMeT- 
poB 6ypeHH«. Ann 3Toro' HeodxoAHMO, 
MTo6bi.mar xsaHTOBaHHH xpenocTeii no- 

POA &f COOTB GTC T BO BaJI 33BHCHMOCTH 



(15) 



AO f, 



Bsa- 



r«e f . - KpenocTB npeAMAywero cjioh 
nopoAbi . 

OopMyjia nun f • , BbipameHHan ^epe3 
KpenocTb nopoflbi nepBoro cjioh (hjih, 
xiro to »e caMoe, cjioh nopoAW c mhhh- 
MajiBHoH xpenocTbio f m .^=A), npHMeT bha 



f--[(l*V A T' 



(17) 

rfle i - nopHAKOBbiH HOMep cjioh "yno- 

PHAO^eHHOH" CKBcDKHHbl. 

HoMep cjioh nopOAw c HaH6ojibmeH xpe- 
nocTbio £ fnQ% paBeH *mcjiy maroe xBaHTO- 
BaHHH KpenocTH nopoAbi npH ee so3pa^ 
CT3HHH ot f m ; ft ao f c uiaroM A f » t > e . 



79630 W 10 

OTCioAa ( 1+ S 2 )A £ f 
* A 



rAe f f n»:n" Anana30H HSMeHMHBoc- 

TH *H3HKO-MexaHHMeC- 
KHX CBOHCTB 6ypHMb!X 
nOpOA (b OTHOCHTejIb- 

hwx eAHHHuax) . 
BypHMbie nopoAw c xpenocTbro ota^jib— 



HblX npOCJIOHKOB OT f 

HMHoe pacnojjosceHHe xoTopwx 3apaHee 
HeH3BecTHo, 3aMeHH»TCH Ha ynopHAO^ieH- 
Hoe pacnojiojKeHHe npocnonxoB c B03pa- 
cTawmeA xpenocTbw. TpaHHUbi OTA^JiBHtix 
cjioes onpeAejiHiOTCH npH bo3 pacTaHHH 
KpenocTH owepeAHoro npocjionxa b 
(l + ft^) pa3, T.e» KpenocTB xajKAoro 
nocJieAyiomero cjioh onpeA^JineTCH 3aBH- 

CHMOCTbK) f • 



10 



15 



20 



25 



30 



(16) 35 



. _ f 



(18) 



men' 



TloACTaBHB b (J)opMyny (17) 3HaneHHe 
, nojiyHHM 

[(l*O t )A] £f . (19) 



40 



45 



50 



55 



33M6HHB B cjKDpMyjie (19) BeJIHMHHy 
f /fif* ee 3 H3MeHH6M H3 (15) nOJiyMHM 



(20) 



(21) 



<t>opMyjia (21) no3BojineT onpeAejiHTB 

rpaHHUW OAHopOAHblX CJIOeB B 3aBHCHMOC- 

th ot AHana30Ha H3MeHeHHH KpenocTefi 
(hjih fipyroro noxa3aTenn, xapaKTepH3y- 
Kxuero 6ypHMocTb) nopoA cxBaxcnHw c 3a- 
AaHHOH TOMHOCTbW 8, cTa€>HJiH3 3uhh na- 
paMeTpoB 6ypeHHH 

3HaMeHHe 8$ 33bhcht ot bujxsl MaTe- 
pnajia h THna 6ypHhbHoro HHCTpyMeHT a , 
a TaiOKe creneHH a6pa3HBHocTH nopoA. 
Ero 3Ha^eHHe ycTaHaBJiHBaeTcn 3KcnepH- 
MeHTajibHo. B xaMecTBe mmnefi rpaHHUW 
npHHHMaeTCH 

BeJIHMHHa npOTHWeHHOCTH MajTOMOmHO- 



TO CJTOH 1 0 HpHHHMaeTCH H3 yCJTOBHH 



(22) 



o— ""V * 1 1 

T.e, npouecc noncxa on THMajibHbix na- 
paMeTpoB pa36ypHBaHHH AOjraeH 6wtb sa- 
BepmeH Ha rnySHHe CKBajKHHw 1 0 npH hc- 

rtOJlb30B3HHH BCeX COMeTaHHH oceBoA 

HarpysKH h m ac to Tbi BpameHHH. 

XapaKTep paccMOTpeHHwx onepaunft 
noaBOJiH.eT ocymeCTBjiHTb ynpaBJieHne 
npoueccaMH 6y peHHH h pa36ypHBaHHH 

CKB3KHH C OnTHMH3aUHeft pGJKHMOB , fXJlR 
MerO MOKGT HCnOJIb30B3TbCH yCTpOHCTBO 

ynpaBJieHHH, noxasamioe Ha MepTeace. 

BypoBOH cTaHOK (kom63hh) cHa6)KeH 
AaTMHxaMH 1 h 2 Harpy3XH npHBOA 3 nOAa- 
mh h BpamaTeJiH, flaT^MKaMH 3 h A nepe- 
MemeHHH 6ypa h MacTOTbi BpameHHH, a^t- 
*ihxom 5 BH6pauHH. YcTpoflCTBO ynpasjie- 
HHH coagp)kht 6jiox 6 ynpaBJieHHH 
npHBOAOM noAa^H, 6jiok 7 ynpaBJieHHH 
npHBOAOM BpamarejiH, BbiMHCJiHTejiBHo- 
jiorHMecKHH 6jiox 8, 6jiox 9 naMHTH, 
6jiokh 10-12 BBOAa aHajioroBon HHd>op- 
MauHH> Asa 6noxa 13 h 14 BBOAa AH*- 
POboh HH4>opMauHH, ABa 6jioxa 15-16 
BbiBOfla aHajioroBon HH^opMauHH, nynbT 
17 ynpaBJieHHH, 6nox 18 hhahk auHH 9 
6jiok BBOAa 19 h BbiBOAa 20 AHCxpeTHbix 
CHrHajiOB, KOMnaparop 21 ypoBHH h 
AByxno3HAHOHHbie oSbeKTbi 22 ynpaBneHHH. 

flaTMHKH 1-5 Mepe3 npeo6paaoBaTe- 
J1H - ycTpoficTBa 10-14 bboa3 aHanoro- 

BOA H UH4>pOBOH HH^OpMaitHH coeAHiieHbi 
C 0IHH3MH A^HHblX Bbl^IHCJIHTenbHO-JlOrH- 

^ecKoro Snoxa 8, x xoTopbiM Tax»ce noA- 
xjuoHeHbi 6nox 9 naMHTH, Gjiokh 15 h 16 
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BWBOfla aHnnoroBOM HHtJjopMaiiHH, coeAH- 
neHHwe c 6noKaMH 6 h 7 ynpanjieHHH 
npHBOflOB noflaMH m BpamaTeJiH, 6jiokh 

19 H 20 BBOAa H.BblBOA'l AHCKpeTHOH 

HHcbopMauHH h KOMnapaTop 21 ypoBHH . 

B.nOK I 9 BBOA a AHCKpeTHblX CHTHaJlOB 

coeAHHen c nyjiBTOM 1 7 ynpaBJieHHH h 
HcnojiHHTejibHbiMH yc TpOHCTBaMH flByxno- 
3HUHOHHbIX o6l>eKTOB 22 ynpaBJieHHH, Bbl- 
XOAbr KOTOpblX COeAHHCHb! C 6J10KOM 20 
BblBOAS AHCKpeTHblX CHI'HajlOB H 5JIOKOB 

18 HHAHxauHH • CHrHajibi c a3tmhkob 1-5 
Mepe3 npeo6pa30Ba.TejiH 10-14 - ycTpon- 
CTBa bboas aHanoroBOH h uh^poboh hh- 

(frOpMaUHH, BBOflHTCH Ha IQHHbl AaHHblX Bb!~ 

MHCjiHTenBHo-jiorHMecKoro 6noKa 8, Ha 

KOTopbie TaioKe bboahtch hh4>o pMa aha 

ot KOwnapaTopa' 21 ypoBHH h Mepe3 6jiok 

19 BBO^a AHCKpeTHbix CHrHajioB or nynb- 
Ta 17 ynpaBJieHHH. Ot BbiMHcmiTeJibHo- 
jiorHMecKoro 6jioKa 8 HH^opMauHH Mepe3 

EOHHW A a HHbIX H 6J10KH 1 5 H 16 BblBOA^ 

aHanoroBOH hh4>o pMaAHH noAaeTCH na 
6noKH 6 h 7 ynpaBneHHH npHBOAOB no- 
AaMH h BpamafejiH . 

B 6jiok 9 naMHTH 3anHCbiBaeTcn hh- 

^OpMdUHH O HOMHHajlbHblX AaHHbIX npHBO- 
AOB MexaHH3Ma noAaMH h BpanjaTenn 6y- 
poBoro CTaHKa (KOM6afiHa) b peacHMax ■ 
6ypeHMH h pa36ypHBaHHH, nocTOHHHbie 
K03*d)HAHeHTbi, sejiHMHHbi ycTaBOK orpa- 
HHHeHHfi, nporpaMMa pa6oTbi Mex aHH 3 mo b 
h noHCKa onTHMajibHbix napaMeTpoB. Ka 
nyjibTe 1 7 ynpasneHHH pa3MemeHbi kom- 
wyTauHOHHbie sneMeHTbi ynpaBneHHH h 
Bbi6opa peacHMa pa6oTbi KOM6aHHa h 6jiok 
18 HHAHKauHH, KOTopbiH o6ecneMHBaeT 
CHrHajiH3auHK> o HopManbHOM h aBapnft- 

hom pexHMax padOTbl MeX3HH3MOB , 

YcTpoHCTBO pa6oTaeT cneAyronmM 06- 

pa30M. 

C nynbTa 17 ynpaBJieHHH bboahtch 
KOMaHfla Bb)6opa pennMa "EypeHHe" b 
BbWHCJiHTenbHO-jiorHMecKHfi 6nox 8. ITpn 

3TOM H3 6nOKa 9 naMHTH CMHTWBaeTCH 
HH(J)OpMaAHH o BenHMHHax HOMHH ajIbHblX 
AaHHbJX npHBOAOB KOM6aMHa, BejIHMHHaX 

ycTaBOK h orpaHHMeHHH ajih peatHMa 

6ypeHHH H nOCTOH HHblX K03t})4>HUHeHTOB, 

Ilocne BbmonHeHHH noAroTOBHTejibHbix 
onepauHH Ha nyjibTe 1 7 ynpaBJieHHH Ha- 
xcHMaeTCH KHonna M IIycK M . 3Ta KOMdHjcta 
nocTynaeT b BbWHCjiHTeJibHo-norHHecKufi 
6aok 8, KOTopwft ^opMHpyeT KOMaHAy 
HapacTaHHH MacTOTW BpameHHH 6ypa ao 
BenHMHHbi, paBHofi 0,5 ttQM . KoMaHAa b bh- 

A e KOApBOH KOMSHHaMHH noAaeTCH Ha 

6hok 16 BbiBOAa aHajioroBbix cnrHanoB 



m c ero BbixoAa Ha 6noK 7 ynpaBJieHHH 
npHBOAOM BpaiuaTenn, 3aTeM bwmhcxih- 
TejibHo-jiorHMecKHM 6jiokom 8 4>opMHpyeT- 
ch KOMaHAa HapacTaHHH oceBofl Harpy3KH 
AO BenHMHHbi, paBHofi 0,5Q WM# HeBbmon- 

HeHHB 3THX KOMaHA CBHA^Te Jl bCTBye T O 
B03HHKHOBeHHH a BdpHHHOH CHTyailHH , MTO 

4)HKCHpyeTCH b 6noKe 18 hhahk3uhh • 
10 Hpn BbmonHeHHH sthx komsha npoH3- 

BOAHTCH nOHCK OIITHMajIbHOrO 3H3MeHHH 

oceBoro ycnnnn b cneAyKHuen nocneAO- 
BaTenbHocTH , HH^opMauHH o nocTyna- 
TejibHOM nepeMemeHHH 6ypa c AajMHKa 3 

15 noAaeTCH Ha KOMnapaTop 21 ypoBHH, 
ycTaBKa cpa6aTHBaHHH KOToporo 3aAa- 
eTCH paBHoft A 0 • IlpH nepeMemeHHH 6y- 
pa Ha. BejiH^HHy cooTBeTCTByiomeH 
ycTaBKe KOMnapaTopa 21 ypoBHH A fi , oh 

20 4>opMHpyeT cnrHan, no KOTOpOMy c 6no- 
kob 10, 11 h I A BBOAa HH4>opMauHH no- 
AaeTCH HH<j>OpMaAHH O BeJIHMHHaX KOHTpO- 

nHpyeMbix napaMeTpos: AaBjieHHH b tha- 
pocHCTeMe npHBOAa Mex 3HH3M3 noAaMH, 
25 Toxa Harpy3KH npHBOAa BpamaTenn h 
Mncno o6opoTOB 6ypa. 3aTeM bmmhcjih- 

IOTCH TOJIIUHHa CTpyHKH, KpyTHIAHH MOMGHT 

h yAenbHbie 3Hepro3aTpaTw Ha pa3pyme- 
Hne ropHoft nopoA" K w no $opMyjiaM 
30 (2,4,8), BenH^HHbi TonmHHbi cTpyacKH h 
KpyTHmero MOMeHTa cpaBHHBaiOTCH c npe— 

AenbHbIM (WIH HOMHHajlbHblM) 3HaMeHHH- 

mh, a yAejtbHwx 3Hepro3aTpaT 3anncbi- 

BafOTCH B 6jlOK 9 naMHTH • TlpH OTCyTCT- 
35 BHH OrpaHHMeHHH (3) BbWHCJTHTeJlbHO- 

jiorHMecKHtt 6aok 8 <i)opMHpyeT KOMaHAy 
*yB ejiHMeHHH oceson HarpysKH Ha BenHMH- 
Hy KOTopafl noAaeTCH Ha 6jiok 15 

BbinoAa aHanoroBOH HH(|)opMai4HH h c ero 
40 BbixoAa Ha 6nOK 6 ynpaBneHHH npHBOAOM 
noAaMH. C 3thm sHa^eHHew oceBOH Ha- 
rpy3KH cKBa?KHHa 6ypnTcn Ha rny6HHy 
3aTeM bboahtch HH4)opMauHH c AaT- 

MHKOB H CHOBa BblMHCAHIOTCH 3H3MeHHH 

45 ymy6neHHH 6ypa Ha oahh o6opoT, , xpy- 
Tflinero MOMeHTa h yAenbHbix 3Hepro3a- 
TpaT » YBenHMeHHe oceBoft Harpy3KH npo 
AOjracaeTCH ao bo3Hhkhob6hhh oahoto H3 
orpaHHMeHHH (3). 3Ta BennMHHa Harpy3- 

50 kh HBJineTCH onTHManbHOH no K pHTepHW 
"MaKCHMajibHOH ckopocth" AJ1H KOHKpeT- 
Hbix ropHbix nopoA. 

3aTeM BblMHCnHTeJIbHO-nOTHMeCKHM 

6noKOM 8 BbiMHcnneTCH Bemmnaa onTH- 
55 MajibHoft MacTOTW BpameHHH 6ypa n onT no 
4>opMyne (6) h c. y^eTOM orpaHHMeHHH 
no MacTOTe BpameHHH ^>opMHpyeTCH ko- 
MaHAa Ha yBennMeHHe MacTOTW Bpame- 
HHH ao onTHManbHOH. KoMaHAa Mepe3 




6jiok 16 BbiBOAa aHajioroBbix cnrHanoB 
noflaeTcn Ha 6jiok 7 ynpaBneHHH npH- 
BOflOM BpamaTenn. 

Ilo AOCTraceHHH npHBOflOM BpamaTejiH 
onTHMajibHOH MacTOTM BpameHHH npo6y- 

pHBaeTCH OMepeAHOft OTpe30K CKBaJKHHbl 

rjiytfHHOH A H h npoBepnercH cooTBeTCT- 
BHe napaMerpoB npouecca 6ypeHHH kph- 
TepHio onTHMajibHocTH no BbinOJTHeHHK) 
ycjiOBHft (7). IlpH BbinojiHeHHH 3thx ye- 
jiobhh 6ypeHHe npoHSBOflHTCH c npe«HH- 
MH 3 H3MeHHHMH oceBOft Harpy3KH h Ma- 

CTOTbl BpameHHH. ECJIH HH OAHO H3 yC~ 

jiobhh He BbinojiHH eTCH Ha flaHHOM y^ia- 
CTKe CKBfDKHHbi, to napaMeTpw pejKHMa 
KoppeKTHpywTCH, npHMCM BHaqane H3- 
MeHHior (yBejiHMHBawT hjih yMeHbroawT) 
oceByio Harpy3Ky, aaieM no nocTHrHy- 
TOMy 3H3MeHHio KpyTflmero MOMeHTa pac- 

CMHTWBaeTCH HOBOe 3H3MeHHe OHTH- 

MajiBHoH MacTOTbi BpameHHH . 3th onepa- 
Uhh noBTopnioTCH nepe3 HHTepBaji 6ype- 

HHH AH. 

Ilo oKOHqaHHH npouecca GypeHna 

CKBa»HHbl Ha AHHHy DJTaHrH O n TH Ma Jib Hbl e 

napaMeTpw pe»HMa SypeHHH Ha nocjieA- 
HeM ynacTKe 3anOMHHatoTCH b 6jioKe 9 
naMH th » Ilocne HapaaiHBaHHH OMepeAHoft 
urraHrH oceByw Harpy3Ky h MacTOTy Bpa- 
meHHH yBejiH^HBaioT ycKOpeHHo ao 3a- 
noMHeHHbix onTHMajibHwx BejiHMHH. Jinn 

3TOrO BbWHCJlHTejlbHO-JTOrH^eCKHH 6jiok 

8 4)opMHpyeT KOMaHAbi h BbmaeT hx b 
6jiokh 6 h 7 ynpaBneHHH. 

Ilo oKOHMaHHH npouecca Sypeunn 

CKBaKHHbl Ha BCJO my6HHy BMMHCJIHTejTb- 
HO-JTOrH^eCKHM 6JIOKOM 8 BbJMHCnHWTCH 

OTHocnTejibHbie 3H3MeHHH yAenbHbix 3H.ep- 
roaaTpaT coceflHHx ynacTKOB ckb a>KHHbi 
AnHHofi AH h ycTanaBjiHsaeTCH oahopoa- 
HocTb cjioes no Bbm oji He hhk> ycjiOBHH 

(9) H MOIUHOCTb HO HX npOTHKeHHOCTH . 

flaHHwe o MomHocTH cnoeB, hx npoTflxeH- 
hocth h yAejiBHbix 3Hepro3aTpaTax (ajih 
MomHbrx cnoes) 3 aHocn tch b 6jiok 9 na- 

MHTH H XpaHHTCH AO OKOHMaHHH npOUec* 

ca pa36ypHBaHHH CKBaacHHw. 

ITpn pa36ypHsaHHH CKBa;xHHb! Ha nyjib- 
Te 17 ynpaBneHHH ycTaHaBJiHBawT kjiwh 
Bw6opa pe»HMa b nojioxceHHe "Pa36ypH- 

B.3HHe fl . IlpH 3TOM no KOM3HAG BMMHCJ1H- 

TejibHo-jiorHuecKoro 6noxa 8 cMHTbiBa- 

eTCH H3 SilOKa 9 naMHTH HH(})OpMaUHH o 
HOMHHajTbHblX 3Ha^eHHHX KOHTpOJIHpyeMblX 

napaMeTpoB, ycTaBKax h nocTOHHHwx 
K03$4>HUHeHTax t xapaxTepHbix AJi* a«*h— 
hoto pewHMa. 3aTeM BWHHcnHTenbHo-Jio- 
rnMecKHM 6noKOM 8 aHajiH3Hpye tch Mom- 
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HocTb nepBoro cjtoa, noAJiewamero pa3- 
GypHBaHHK). 3Ta onepaunfl BbinonHHeTCH 
nporpaMMHo. Ecjih cjioh, ManoMomHbiH, 
5 TO flJ1H ero P a 36ypHBaHHH npHHHMaeTCH 

KpHTepHH "MaKCHMajlbHofl CKOpOCTn", 

AJih Hero BbmncnHTejibHo-jiorHMecKHM 
Gjiokom 8 BbmonHHWTCH onepauHH, ana- 
norHMHbre npoueccy SypeHHH. Flpn stom 
10 BWMHcneHne h 3anncb yaenbHwx 3Hep- 
roaaTpaT He hpoh3boahtch. 

IlpH mouihom cjioe, noAne^ameM pa3~ 

SypHBaHHK), BbWHCJIHTejIbHO-JlOrHMeCKHM 

6hokom 8 nocneAOBaTejibHo BbinonHHWTCH 
15 Tpn npoueAypw. BHaMajie $opMHpyeTCH 
KOMaHAa Ha ydaHOBneHHe HatianbHofi 
MacTOTW BpameHHH, HanpHMep, 0,5n H0M 
H HaManbHoH oceBoil HarpysKH 0. ■» 

~ U > 3 "hoM> 3aTeM *OpMHpyiOTCH KOMaHAbf 

20 Hapac TaHHH oceBoft narpy3KH Ha Benn- 

, MHHy AQ, C 3THM 3 Ha^eHHfiM 6ypHTCH 

CKBa^HHa Ha rnySniiy bboahtch hh- 

(|)opMauHH o ^Hcxre oSopoTOB 6ypa Ha 
3tom nepeMemeHHH h BwMncnneTCH tojihih- 

25 na CTpyjKKH . 3ra onepaunn no BTOpne tch 
AO HacTynjreHHH oahoto hs ycjioBnft (3), 
npn stom 3anHCwBaHiTCH b 6noK 9 naMH" 
th 3HatieHHH oceBbix Harpy30K h coot- 
BeTCTBymmnx hm tojihihh c Tpy^KKK (yr- 

30 jiySneHHH 6ypa aa oahh o6opoT>.H3 

nonyveHHoro pHAa 3HaMeHHfi oceBbix Ha- 
rpy30K Bbr^HcnHTejibHo-jiorH^ecKHM 6no- 

KOM 8 Bbl6HpaK)TCH 3H3MeHHH , COOTBeT- 

CTByiomHe pHAy tojipihh cTpy>KKH f HanpH- 
35 Mep nepes 0,2h np . 3areM BbinonHHeTCH 
noHCK onTHMajibHwx KoopflHHaT npouecca 
pa36ypHBaHHH . BbiMncnHTejibHo-jiorHMec- 

KHM 6JIOKOM 8 ^)OpMHPyiOTCH KONiaHflbl Ha 

nocneAOBaTenbHoe AOCTH^reHne koopahhst 
40 (oceBOH Harpy3KH k MacTOTbi BpameHHH) 
.no 3aAaHHo« nporpaMMe. 3naMeHHH oce- 
Bbix Harpy 3 ok npnHHMaioTCH H3 yciaHOB- 
neHHoro pHAa, MacTOTa BpameHHH - H3 
BTOporo aaflaHHoro pHAa, HanpHMep ne- 
45 Pe3 0, ln np . C xajfcflMM BbiOpaHHbiM cone- 
TaHneM napaMeipoB 6ypHTCH OTpe30K 

CKBa»HHbI AHHHOH AH, BblMHCJlHIOTCH H 3a~ 

noMHHaioTCH yAenbHbie SHeproaaTpaTW Ha 

pa3pymeHHe ropHOH nopoAbi h no oxoHMa- 
50 hhh nepeSopa npHHHMawTCH onTHMajibHbie 

napaMeTpw b cootbctctbhh c npHHH tmm 

KpHTepneM. 

TaxHM o6pa30M, npeAnaraeMWH cnoco6 

no3BOjineT CTpOHTb CHCTeMbi ynpaBneHHH 
55 GypoBMMH CTaHxaMH (KOM6aftH3MH) AByx- 

CTaAHHHoro 6ypeHHH c onTHMH3 aunen npo- 

neCCOB 6ypeHHH H pa36ypHB3HHH, ITpn 

stom npn H3M6HeHnH THna pexymero hh- 
c t py Me h Ta hjih xapaxTepncTHK npHBOAOB 
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A°C T3TOMHO BHeCTH H3MeHeHHH B npOTpaM- 

My, (JjyHKUHOHHpoBaHwe ycTpoftcTBa b ue- 
jiom coxpaHH e-TCH , HcnojibaoBaHHe cnoco- 
6a no3Bon«eT coKpaTMTb BpeMH noncxa 
onTHMajibHwx napaMeTpoB h yMeHbniHTb 
yAejiBHMH pacxoA peacymero HHCTpyMeHTa, 

3to noBbimaeT npoH3 BOAHTenbHOCTb 6y- 
pOBbix ycTaHOBOK, cHjraaeT 3aTpaTbi Ha 
npoBe^eHHe Bbipa6oTOK. 

TexHHMecKoe peraeHne o6ecne^HBa- 

eT cfiop HHd>OpMaUHH O CBOHCTBaX 6ypn- 

Mbix nopoA b npoqecce 6ypeHHH, KnaccH- 
(bMKauHio nopoA b saBHCHMOCTH ot yflani>- 
hwx 3Hepro3aTpaT Ha paspyraeHne, mto 
nosBojiHer onTHMH3HpoBaTb npouecc paa- 
6ypHBaHHH cKBajRHHbi no pa3nH^HblM KpH- 
- TepHflM. B npouecce on THMH3a^H pas6y- 

pHBflHHH MOmHOrO CJIOH TIOHCK OnTHMajIB— 
HblX KOOpflHHaT npOH3BOflHTCH OflHH pa3 

h c 3thmh napaMeTpaMH BefleTCH "pasSy- 
pHBaHHe ocTaBmeHCB MacTH cjioh. 3to 
no3BOjineT yneHbrnHTB AHHaMHMecKne Ha- 
rpy 3 kh b sxieMeHTax npHBOAa sa c*ieT 
coxpameHHH pa6oTb! b nepexoAHbix peKH- 
Max. 

<t> o p m y ji a H3o6peTeHHH 

I . Cnoco6 ynpasjieHHH npoueccoM 
AByxeTaAHHHoro GypeHHH, b k jik>m a khhh h 
H3MepeHHe oceBoft Harpy3XH, MacToxw 
BpameHHH h napaMeTpa . BHSpauHH, 3a«a- 
HHe HHTepBajia 6ypeHHH h rpaHHMHbtx 
aHaneHHH oceBoft Harpy3KH, MacTOTbi 
BpameHHH TOjrmHHbi CTpy^cKH h napaMeT- 
. pa BHSpauHH, BbraHCJieHHe TOJimHHw 
CTpymkH Ha HHTepsane SypeHHH, pery- 
jiHpoBaHHe oceBOH HarpysKH h naCTOTW 
BpameHHH b npouecce 6ypeHHH a° aocth- 
KeHHH koHTpojiHpyeMbiMH napaMeTpaMH 
rpaHH^Hbix 3HatieHHft h xjiaccH&HxauHio 
nopoA OAHHaxoBOH f5y phmo c th Ha Monpibie 
h ManoMomHbie choh, aaflaHHH b npouec- 



ce pa36ypHBaHH« MotuHoro cjioh uiara 
H3MepeHHH TomaHHw CTpymxH H qaCTOTW 
BpameHHH h BbiSopa cooTBe-rcTByromero 
hm pflAa sHa^eHHH oceBoft HarpysKH h 
MacTOTbi BpameHHH, onpeueneHHe oceBofi 
HarpysKH h ^acTOTbi BpameHHH H3 bm6- 
paHHoro pflAa» o6ecneMHBawiuHx Maxcn- 
ManfcHyio cxopocTb pa36ypHBaHHH nepBo- 
10 ro h <t>HKcnpoBaHHe hx 3HaM ghhA a^h no- 
cneAywmero pa36ypHBaHHH MomHwx ofl- 

HOpOAHblX CjlOeB, O T JI H M a K) Q H H> 

.c h TeM, hto , c uejiBio noBbnneHHH npo- 
. H3BOAHTejn>HocTH 3a cneT Bbidopa onra- 
15 . Man b Hbix napaMeTpoB, H3MepniOT . 3Ha^e- 
HHe xpyTHmero MOMeHTa , saAaioT rpaHHM- 
Hwe 3HaueHHH xpyTHmero MOMeHTa h 
HoMHHajibHpe 3Ha^eHHe mokjhocth npn- 
BOfla , b npouecce 6ypeHHH *iacToty 
20 BpameHHH perynnpyioT a<> flocnaeHKH npn- 

BOAOM BpamaTejlH HOMHHajIBHOH MOmHOC- 

th, Ha KawtflOM HHTepBajre 6ypeHHH bw- 
mhcjihwt yAejitHbie sneprosaTpaTw Ha 
paapymeHHe, no KOTOpbiM xna ccH^HitHpy** 
25 JOT ropHbie nopoAbi no moiuhocth, npnneM 
npH pa36ypHBaHHH MajioMonHoro cjioh 
oceByio Harpy3Ky peryjinpyxiT ao aocth- 
»eHHH KoHTpojiHpyeMbiMH* napaMeTpaMH 
rpaHHMHbix 3Ha^eHHH, a nacTOTy Bpame- 
30 hhh - ao AOCTH»ceHHH npHBOAOM Bpama- 

TeJIH HOMHHaJIBHOH MOBJHOCTH HJIH rpaHHH- 

Horo 3 HaMeHHH ^acTOTbi BpameHHH, npH 
pa36ypHB3HHH MomHoro cjioh oceByio 
Harpy3xy h MacTOTy BpameHHH onpeue- 

35 JIHIOT H3 yCJIOBHH MH H HMy M a yAejiBHbix 

3Hepro3aTpaT Ha pa3pymeHHe nopoAbu 

2. Cnoco6 no n. 1, o t ji h m a- 
io m h h c h TeM, mto b npouecce pa3- 
. 6ypHBaHHH Momnoro cjioh nepHOflH^ecKH 

40 OnpeAGJIHIOT OTHOCHTejIBHoe H3M6H&HH6 

. yAejiBHbix 3Hepro3aTpaT &W T Ha pa3py- 
meHHe nopoAH> cpaBHHBaioT c 3aAaHHbiM 
AW^ h npH AW T >AW^ yMeHBmaioT MacTOTy 
BpameHHH ♦ 
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